Eight patients with epidermolysis bullosa received a total of60 anaesthetics for 67 procedures over the fifteen-year period 1972 to 1986. On twenty-three occasions patients were intubated. On thirteen occasions general anaesthesia was supplemented by regional blockade, involving a total of thirty-four local anaesthetic blocks. Complications from intubation were minimal and none were seen related to regional blockade.
Epidermolysis bullosa is the name given to a group of heritable mechano-bullous diseases characterised by separation of the skin at either the intra-epithelial, junctional or dermal levels, resulting in the formation of bullae, and, in dystrophic forms, subsequent healing with scarring. The disease is thought to be due to abnormal collagenase activity, which may be ameliorated by phenytoin therapy.
The disease has been classified on either the nature of scarring (simple non-scarring, and dystrophic scarring), genetic type (autosomal dominant or autosomal recessive) or histological site of plane of cleavage (separation not involving basement membrane, separation of epidermis from basement membrane, and disruption deep into basement membrane). 1, 2 For clinical purposes four main types are described: two autosomal dominant forms, epidermolysis bullosa simplex and dominant epidermolysis bullosa dystrophica, and two autosomal recessive forms, recessive epidermolysis bullosa dystrophica and epidermolysis bullosa lethalis. 3 The recessively inherited dystrophic form is the most severely disfiguring and presents in early infancy, classically at or shortly after birth in sites of pressure or trauma. Both cutaneous and mucosal squamous epithelia are affected, with blister formation occurring in response to relatively minor trauma. Secondary infection often supervenes after the bullae rupture, leaving raw, bleeding and exudative surfaces.
Healing occurs with scarring and results in the characteristic deformities of recessive epidermolysis bullosa dystrophica. These include flex ion contractures of the hands, feet, elbows and knees, pseudosyndactyly, microstomia, ankyloglossia, oesophageal strictures and adhesions of various skin surfaces. Oral mucosa is involved in over a third of cases, and the oesophagus and anus are commonly affected. Teeth may have 261 defective enamel and be susceptible to dental caries.
These patients may present with any surgical condition, although indications for surgery are usually consequent upon the sequelae of the disease. Oesophageal dilatation, dental extractions, release of contractures, and correction of pseudo syndactyly tend to be the most common procedures.
A recent increase in the number of patients presenting for plastic surgical correction of hand and foot lesions led us to introduce an anaesthetic technique involving combined general and regional anaesthesia. There are only a few previous reports of the use of regional anaesthesia in this condition. 4 . 6 We report a retrospective survey of our experience with epidermolysis bullosa since 1972, with particular reference to our experience in using local and regional anaesthetic techniques.
MA TERIALS AND METHODS
From 1972 to end 1986, fourteen patients had admissions to the Prince of Wales Children's Hospital with epidermolysis bullosa, and of these, eight received a total of 60 anaesthetics for 67 procedures. The authors were involved in the provision of 26 of these anaesthetics. The commonest age for presentation for the first anaesthetic was two to three years, with patient ages ranging from one week to twelve years.
The procedures carried out are as listed in Table 1 . Some patients had more than one procedure under the one anaesthetic. The change of dressing procedures all related to limb surgery undertaken to release contractures and correct pseudosyndactyly.
ANAESTHETIC TECHNIQUE
A number of techniques were used. Premedication was used on 38 occasions ( Table 2 ). The commonest premedications were intramuscular papaveretum and hyoscine or oral trimeprazine. Induction was most commonly by inhalation of halothane in oxygen or oxygen-nitrous oxide into a headbox or from a face-mask held above the face for the induction. Almost as frequently, intramuscular or intravenous ketamine was used. One patient on four occasions, and a second patient on one occasion, received rectal thiopentone. A third patient had intravenous thiopentone on two occasions ( Table 3) .
One procedure (skin biopsy) was performed under infiltration anaesthesia alone.
The remaining procedures were all performed under general anaesthesia.
If a face-mask was used, after induction the child's face and chin were padded generously Premedicant IMI There was no patient in whom attempted intubation was unsuccessful. Tracheal tubes were held in place by the anaesthetist.
Maintenance of anaesthesia was either by inhalation of nitrous oxide, oxygen and halothane, or repeated intravenous injection of ketamine.
On thirteen occasions general anaesthesia was supplemented by regional blockade, with usually more than one block being performed on each occasion. The range and number of blocks are shown in Table 4 . Techniques used for local anaesthesia were standard and involved gentle skin preparation and careful palpation of landmarks. The agent used was usually bupivacaine 0.25% with adrenaline and normal dose limits were observed. ' Monitoring usually consisted of a nonadherent ECG blackplate, a precordial stethoscope placed, but not taped, on the anterior chest wall or in the suprasternal notch, and manual palpation of the pulse. Blood pressure was measured on most but not all occasions, using a thick layer of soft dressing, Velband (Johnson & Johnson Aust. Pty. Ltd.), under the sphygomomanometer cuff to minimise trauma to the skin.
Intravenous cannulae were fixed by suturing or wrapping in vaseline gauze and Velband(Johnson & Johnson Aust. Pty. Ltd.). Eyes were protected with antibiotic ointment.
RESULTS
One patient died postoperatively following oesophageal perforation during oesophageal dilatation for stricture. Only one intubated patient had any airway problem after e~tuba~ion. This patient had an oesophageal dIlatatIOn and developed mild short-term intermittent laryngospasm post~peratively i~ the recovery ward. No specific treatment was required apart from administration of supplemental oxygen and nursing in a lateral head-down position for a short period. One patient aged six years undergoing oesophagoscopy and dilatation had a central upper incisor dislodged during this procedure. The same patient after a subsequent anaesthetic for dental extraction developed an ulcer on the right side of the palate and tongue.
With unintubated patients there was no airway management problem ~ither during or after the anaesthetic, presumably due in part to the ankyloglossia that commonly occurs in these children.
There were no problems related to the use of keta~ine in our patients, either from airway secretIOns or from postoperative delirium.
On three occasions there was evidence of eye complications. These consisted of vesication of the cornea, a corneal ulcer and one case of inflamed conjunctiva which settled overnight.
Postoperative vomiting was seen on one occasion only and was not a problem.
There were no complications related to regional blockade. 263 
DISCUSSION
The anaesthetist is faced with a number of problems in epidermolysis bullosa patients. These include the susceptibility of the skin and mucous membranes to shearing trauma, which makes handling of the patient, fixation of intravenous lines, monitors and tracheal tubes and instrumentation difficult. Scarring and contractures result in limited mobility of limbs, the neck and the mouth and compound the difficulties of venous access. Microstomia, poor dentition and oesophageal strictures present hazards to airway management. Ankyloglossia may on occasions aid the anaesthetist in maintaining an unintubated airway with minimal manipulation. Theoretically, susceptibility to trauma could lead to the production of bullae in the upper airway following endoscopy or laryngoscopy and intubation.
In a major series reported by lames and Wark 7 this was not seen. The low incidence of complications following tracheal intubation in our cases supports the experience of lames and Wark, and indicates that intubation when performed with due care and facility can be a safe technique in these patients.
Our practice is to lubricate the lips, laryngoscope blade and tracheal tube with a steroid cream and to perform pharyngeal suctioning under direct vision, taking care to avoid application of the sucker directly to the mucosa, and to inspect the pharynx and larynx prior to extubation. The microstomia and ankyloglossia may add to the difficulty of visualisation of the larynx, but we have not had any patient who has been excessively difficult to intubate. While the laryngoscopy and intubation cannot be excluded as the cause of the mouth ulcer in the patient undergoing a dental extraction, at the time it was felt this was more likely to have been due to the surgical procedure than the anaesthetic.
Despite precautions, two patients developed mild eye complications, one on two occasions, presumably due to minor trauma. In epidermolysis bullosa, the corneal epithelium may become separated from Bowman's membrane with the production of bullae, leading to corneal ulceration or perforation. 8 The use of thiopentone and ketamine has been said to be contraindicated due to an alleged association between this disease and prophyria. 9 However, there is no evidence of such an association. A number of authors 10 -12 have stated that regional anaesthesia is contraindicated in this disease, because ofthe risk of infection and/or trauma to the skin. We have been unable to find any evidence to support these statements and it has been our experience that carefully administered regional blockade in epidermolysis bullosa patients has not been associated with these complications. Other authors have reported successful epidural and spinal blockade in the condition. 5 ,6 The advantages of using regional blockade are that the total amount of general anaesthetic agent delivered is reduced, the necessity to intubate or to maintain a facemask for a long period is often avoided, and postoperative analgesia provided by longer acting local anaesthetic agents is a decided benefit in paediatric practice from the point of view of patient comfort and in lessening the risk of skin trauma and damage to the surgical site secondary to restlessness.
